Introduction
Although snoring is often regarded as trivial, it has been associated with hypertension,'5 heart disease,26 and stroke,6 and it is considered to be the first step towards the development of the sleep apnoea syndrome.`' Heavy snorers can suffer obstructive apnoea and alveolar hypoventilation during sleep as well as an increase in pulmonary and systemic arterial pressures. 9 Bloom and coworkers have found that cigarette smoking, obesity, male gender, and age are risk factors for snoring and that snoring is associated with cough and sputum production.'0 Snoring is common in adults (24-71% of men and 14-52% of women4 5), and the prevalence tends to increase with age. 9 Snoring during childhood has been investigated only in selected clinical samples, and it has been found to be associated with sleep apnoea and related symptoms such as excessive daytime somnolence, hyperactivity, and behavioural or intellectual changes."'-" These observations suggested that chronic snoring in a child should prompt appropriate investigation and treatment. 4 Despite evidence of the clinical consequences of snoring no data are available regarding the prevalence of snoring in a general population of children.
We investigated the prevalence of snoring in a general population sample of children aged 6-13 years and the occurrence of snoring in association with age, sex, respiratory symptoms, and parental passive smoking.
Methods
The study was conducted in two towns in the Abruzzo region (Guardiagrele and Francavilla) in central Italy. We studied the overall population of schoolchildren in the first degree (aged 6-11 years) (1907 subjects: 964 boys and 943 girls) and in the second degree (aged 10-13 years) (455 subjects: 235 boys and 220 girls). The rate of compliance was 97%. To avoid possible bias towards non-snorers we excluded from the analysis children who had been sleeping alone because the prevalence of snoring in these children was significantly lower than in children sharing a bedroom with siblings or parents (3-6% v 7-3%; x2= 10 7; p=0-001 1). The excluded sample (747 subjects: 389 boys and 358 girls) did not differ as regards age, sex, respiratory symptoms, and smoking habits of the parents from the examined group (1615 subjects: 810 boys and 805 girls, aged 6-13 years). Data on snoring, respiratory symptoms, and parental smoking were obtained from a modified American Thoracic Society children's questionnaire,'5 which was completed by the parents.
DEFINITIONS
The question concerning snoring was: "Does your child ever snore?" On the basis of the answer four categories were formed: (1) never; (2) only with colds; (3) occasionally apart from with colds; and (4) often. Children included in the last category were defined as habitual snorers.
Asthma was defined as an affirmative response to a question about whether the child had been told that he or she had asthma by a doctor. Rhinitis was defined in terms of response to the following question: "Has your child ever had rhinitis (stuffy and running nose, itchy eyes, sneezing)?" Cough and phlegm were defined as cough or phlegm that occurred apart from with colds.
BMJ VOLUME 299 16 DECEMBER 1989 Lastly, parents were asked if their child had had a tonsillectomy because of throat infections. Households in which both parents had never smoked were classified as non-smoking; those with either one parent or both parents who were current smokers (that is, currently smoking at least one cigarette each day or having stopped smoking within the past Mean(SD)age(years) 9-73(1-75) 9 31 (175) (1-78) 9-39(1-78) 95% Confidence interval (%) 9-6 to 9-86 9-16 to 9-46 9 03 to 9-64 9 06 to non-smoking households and households with moderate smokers and heavy smokers by the X2 test for trend. '7 Weights of zero were assigned to the non-smoking group and the median numbers of cigarettes smoked to the two smoking groups (10 and 22, respectively). A p value <0 05 was considered significant.
Results
In all, 118 children (7 3% ; 59 boys and 59 girls) were habitual snorers and 137 (8-5%; 67 boys and 70 girls) were reported to snore apart from when they had colds (table I) . Mean with 8-6% (1U81; 1-08 to 3-00) and 5 5% in children whose parents were moderate smokers or never smokers, respectively). This dose related effect of passive smoking was significant (x2=9 04; p<0 005).
Discussion
We found that respiratory symptoms such as rhinitis and cough or phlegm production, a previous tonsillectomy, and passive parental smoking were associated with an increased prevalence of snoring. As far as we know this is the first report of the prevalence of snoring in a general population sample of children. The prevalence of snoring was 7-3% in the overall sample. The accuracy of reporting snoring can be influenced by several factors. Firstly, reported snoring is arbitrarily defined. 1-6 9 10 Secondly, questionnaire data may underestimate the true prevalence of snoring.6 Thirdly, as the subject is usually not aware of snoring answers mostly depend on the parent, and this bias can be further increased in children whose parents do not sleep in the same room. We have been able to reduce this bias only by excluding from the analysis children sleeping alone. The actual prevalence of snoring in children may be even higher than that observed.
Prevalence of snoring tended to decrease with age. As snoring depends on pharyngeal size2' older children, because of larger pharyngeal cross sectional areas, may have a lower risk of snoring than younger children. In our sample prevalence of snoring was equal in boys and girls whereas a predominance of snoring in men is a common finding in adult populations.2-5990 This discrepancy may be due to the prepubertal age of our sample. Testosterone has an apnoea promoting effect,22 whereas progesterone is a respiratory stimulant29 and may enhance activity of the pharyngeal dilator muscles.24 Thus these hormones may play respectively a positive and an inhibitory role in the development of snoring in men and in women. Moreover, it has been shown that prevalence of snoring increases progressively in men after 20 years of age, whereas in women this increase occurs only after 40 years of age. 9 Rhinitis was associated with an increase in prevalence of snoring. Bloom and coworkers failed to find this relation in adults.'0 Rhinitis has, however, been found more commonly in snoring children than in snoring adults,29 and it has been shown that high nasal airflow resistance can increase both the incidence of snoring26 and of obstructive sleep apnoea.27 2 A weak association was observed between snoring and asthma, but the risk of habitual snoring was not significantly increased in children with asthma. This result agrees with previous findings in an adult population. We observed a close association between snoring and cough or sputum production. Bloom and coworkers reported the same association in an adult population."' After adjustment for passive smoking the relation was still significant. Chronic inflammation may result in a narrowing ofpharyngeal size, leading to an increased risk of snoring.
A previous tonsillectomy was related to an increased risk of habitual snoring. This association was stronger in children exposed to passive smoking. This finding agrees with a previous study, which reported an association between parental smoking and tonsillectomy. 29 The association between passive smoking and snoring was highly significant, and we observed a doseeffect relation between the number of cigarettes smoked by parents and the prevalence of habitual snoring. Smoking has been found to be a risk factor for snoring,5'0 and the risk is related to the amount of cigarettes smoked.'0 Moreover, in former smokers the prevalence of snoring is dependent on the time since stopping.'0 These data strongly suggest a chronic effect of smoking on the upper airways. 10 As snoring depends on pharyngeal size2' smoking can provoke mucosal oedema and inflammation,7 resulting in a narrowing of the pharynx. This mechanism, which has been hypothesised in snoring adults who smoke,'0 can also operate in children exposed to passive parental smoking since birth.
In conclusion, our findings show that snoring is quite common in children and is associated with the presence of rhinitis or cough and sputum production. Also it is closely related' to passive parental smoking. The While there has been a recent expansion in our knowledge of the incidence and aetiology of all causes of premature ovarian failure,4 little is known about the consequences. Various authors have commented on the presence of hot flushes, night sweats, and atrophy of the lower genital tract in patients with premature ovarian failure,5-'0 but some of these studies included patients who subsequently regained ovarian function spontaneously (and even became pregnant) and clearly, therefore, did not have irreversible ovarian failure. Furthermore, few previous studies have investigated the impact of oestrogen deficiency on sexual function and none on self esteem and social behaviour. We believe that such additional information is vitally important in clinically managing all patients with irreversible premature ovarian failure irrespective of aetiology.
We present data on some of the early consequences of ovarian failure and the effects of hormone therapy in a group of 36 women previousLy treated with total body irradiation and bone marrow transplantation for leukaemia.
Patients and methods
Forty six English speaking patients who had received total body irradiation and bone marrow transplantation at the leukaemia unit at the Royal Marsden Hospital were sent a questionnaire, to which 36 responded. All patients had received conditioning treatment with cyclophosphamide and total body irradiation or melphalan and total body irradiation." The questionnaire referred to symptoms and concerns experienced by the patients in the six months after treatment.
Of those who responded to the questionnaire, 34 were referred to the unit from hospitals elsewhere in the United Kingdom (from as far afield as Cornwall in the south to the Orkney islands in the north); the two other patients were local. At the time of treatment the average age was 25-7 years (range 14 3 years to 42 6 years) and the mean time between treatment and
